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Environmental Benign Application to Organic Syntheses Using
High-Pressure, High-Temperature Water Microfluidic System
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Abstract

We report new environmental harmony processes of organic syntheses using high-pressure, high-
temperature water microreaction that involve organic solvent free and continuous flow type.

Various alcohols were acylated by acetic anhydride in very short reaction time with a high-pressure,
high- temperature water microfluidic system even in the absence of catalyst. Furthermore, primary
and secondary alcohols and phenolic derivatives gave excellent yields of the desired acylated products
(>96 %) with 100% selectivity.

Cross coupling reactions of alkanes, alkenes and alkynes were generated extremely rapidly with step-
by-step quick mixing and heating microreaction systems. The systems required only a ligandless PdCl,
as a catalyst and gave exceptionally high turnover frequencies.

Highly-selective aromatic and aliphatic Claisen rearrangement was shown to give corresponding product in
a excellent yield over 95% induced with high-pressure, high- temperature water microreaction in the absence
of catalyst. The method is superior to any other processes in an excellent yield at shorter reaction time, low
E-factor owing to reusable water and low energy consumption. Therefore, Claisen rearrangement with the
microreaction was confirmed as a green process.

KEY-WORDS : high-pressure and high-temperature water, microreaction, environmental harmony
process, green chemistry
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